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Objectives. This study determined the age group for the case definition of early adolescent childbearing
based on rates of adverse clinical outcomes.

Methods. We examined rates of infant mortality, very low birthweight (<1500 g), and very preterm
delivery (<32 weeks) per 1000 live births for all US singleton first births (n = 768 029) to women aged
12 to 23 years in the 1995 US birth cohort.

Results. Rates of infant mortality, very low birthweight, and very preterm delivery were graphed by ma-
ternal age. In all 3 cases, the inflection point below which the rate of poor birth outcome is lower and
begins to stabilize is at 16 years; therefore, mothers 15 years and younger were grouped together to
determine the case definition of early adolescent childbearing. The inflection points were similar when
outcomes were stratified by the 3 largest US racial/ethnic groups (non-Hispanic White, non-Hispanic
Black, and Mexican American).

Conclusions. From this population-based analysis of birth outcomes, we conclude that early adolescent
childbearing is best defined as giving birth at 15 years or younger. (Am J Public Health. 2002;92:
125–128)
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Childbearing in early adolescence is con-
sidered socially problematic in most cul-
tures. In addition, many people believe that
young adolescent mothers are at high risk
for poor health outcomes during pregnancy
and childbirth.1 Despite these 2 important
concerns, relatively little research has ex-
amined the experience and characteristics
of the youngest mothers. Studies character-
izing adolescent childbearing typically limit
their scope to mothers aged 15 to 19
years, whereas information about child-
bearing at younger ages usually appears
only in aggregate national statistics.2 The
few studies including early teenagers have
reached mixed conclusions regarding the
risks associated with childbearing at young
ages. This uncertainty may reflect small
sample size or inconsistencies in the age
groups used to define early adolescent
childbearing.3

Young mothers are difficult to study, in
part because they have been a poorly de-
fined group. The youngest teenage mothers
have been cataloged into a variety of age
groups, ranging from younger than 18 years
to 13 years or younger.4–10 The inconsisten-
cies in defining early adolescent childbearing
have made comparisons across studies diffi-
cult. For example, it is unclear whether 15-
year-olds who bear children should be in-
cluded with adolescents 14 years and
younger or if they should be included with
those 16 years and older. Better definition of
age groups may help to determine what fac-
tors, whether biological or social, put early
adolescent mothers at higher risk.

Using the national vital statistics database
to analyze birth outcomes, we asked the
question “Who should be included in the
early adolescent childbearing age group?”
Once a case definition based on a specific
age group is established, with a rationale
based on differences in outcomes between
childbearing age groups, future studies will
be better able to assess specific pregnancy
risks as well as the social and health needs
of these young mothers. 

METHODS

The 1995 US birth cohort contains all
birth certificate vital statistics for births in the
United States in 1995. This data set is pro-
vided by the US Department of Health and
Human Services, Centers for Disease Control
and Prevention, and National Center for
Health Statistics. We used this birth cohort
because it was the most recent cohort avail-
able at the time of this analysis that links
birth certificates with infant death certificates. 

We limited our analysis to the birth certifi-
cate data from all US singleton first births to
mothers aged 12 to 23 years at the time of
delivery (n=768029). We did not include
ages higher than 23 years because we were
attempting to derive comparable age groups
along a continuum. Ages 11 years and youn-
ger were excluded because of the rare occur-
rence of childbearing at these ages (32 such
births in the United States in 1995).

In the data file, infant deaths, defined as
deaths occurring any time within the first
year after birth, are linked to their respective
birth certificates (n=5957). Very low birth-
weight was defined as a weight of less than
1500 g at birth (n=10656). Very preterm
delivery was defined as a gestational age of
less than 32 weeks at birth (n=15653). Birth

outcomes by maternal age were stratified by
the 3 largest US racial/ethnic groups: non-
Hispanic White, non-Hispanic Black, and
Mexican American.

We assessed inadequate prenatal care use
by using the R-GINDEX measure for prenatal
care use, which takes into account the onset of
prenatal care, number of prenatal visits, and
gestational age at birth.11,12 Tobacco use during
pregnancy and any alcohol use during preg-
nancy were analyzed as dichotomous vari-
ables. Low maternal weight gain was defined
as weight gain of 20 pounds or less during the
pregnancy. Maternal anemia during the preg-
nancy was defined as a hemoglobin count of
less than 10.0 g/dL or a hematocrit of less
than 30%. The type of delivery (cesarean or
vaginal) was also abstracted from the birth
certificate. Missing variables were not included
in the analysis (prenatal care [3% missing], to-
bacco use [20% missing], alcohol use [15%
missing], maternal weight gain [21% missing],
maternal anemia [1% missing]). 

Bivariate comparisons between maternal
age and rates of very low birthweight, infant
mortality, and very preterm delivery were cal-
culated and graphed with their associated
standard errors. All rates were calculated per
1000 live births in that age group. Maternal
age categories were determined on the basis
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Note. Standard error bars are graphed for each parameter estimate.

FIGURE 1—Rates of very low birthweight and infant mortality per 1000 live births.

TABLE 1—Frequencies of Inadequate Prenatal Care Use, Tobacco Use, and Alcohol Use by
Maternal Age Group

Maternal Risk Factor, % (95% CI)

Maternal Age Group Inadequate Prenatal Care Usea Tobacco Useb Alcohol Usec

≤15 y (n = 40 388) 22.7 (22.3, 23.1) 10.2 (9.9, 10.5) 0.8 (0.7, 0.9)

16–19 y (n = 357 760) 13.8 (13.7, 13.9) 16.5 (16.4, 16.6) 0.9 (0.9, 0.9)

20–23 y (n = 369 881) 9.3 (9.2, 9.3) 13.9 (13.8, 14.0) 1.0 (1.0, 1.0)

Note. CI = confidence interval; n = total number of singleton first births in age category during 1995.
aInadequate prenatal care use is based on the R-GINDEX measure of prenatal care use.
bTobacco use during pregnancy.
cAlcohol use during pregnancy.

of the graphical information from this analy-
sis. Rates of maternal risk factors, along with
their 95% confidence intervals, were calcu-
lated for the following risk variables: inade-
quate prenatal care use, tobacco use, alcohol
use, low maternal weight gain, maternal ane-
mia, and cesarean deliveries. Statistical signifi-
cance between groups was tested by analysis
of variance with Tukey adjustment for multi-
ple comparisons. SAS version 6.12 (SAS Insti-
tute, Inc, Cary, NC) was used for all analyses.

RESULTS

Rates of very low birthweight and infant
mortality, along with their standard error
bars, are shown in Figure 1. In the graph, 16
years of age is the inflection point at which
the rates for both birth outcomes appear to
stabilize at lower levels. The graph for very
preterm delivery rates (not shown) also has
an inflection point of 16 years. Together,
these graphs show that 15-year-olds resemble
younger adolescent mothers more closely
than they resemble 16- to 19-year-old moth-
ers. Taking this graphical information of med-
ical outcomes into consideration, we propose
that the age group definition for early adoles-
cent childbearing be established as 15 years

and younger. Using age groupings from this
analysis, we found the rates of poor birth out-
comes to be higher for those 15 years and
younger (infant mortality=13 per 1000 live
births, very low birthweight=24, very pre-
term delivery=43) than for 16- to 19-year-
olds (infant mortality=8, very low birth-
weight=15, very preterm delivery=22) and
20- to 23-year-olds (infant mortality=7, very
low birthweight=12, very preterm delivery=
16). These groups all differed significantly
from one another (P<.01). 

Birth outcomes by maternal age were also
stratified by the 3 largest racial/ethnic groups
in the United States (non-Hispanic White,

non-Hispanic Black, and Mexican American).
Although birth outcomes differed among
these groups, the inflection point where the
rates of infant mortality, very low birthweight,
and very preterm delivery are lower and
begin to stabilize is the same for each race/
ethnicity: between ages 15 and 16 years (re-
sults not shown).

We next measured differences in tradi-
tional risk factors linked to poor birth out-
comes and teenage childbearing among early
adolescent mothers, older adolescent mothers
(16–19 years old), and adult mothers (20–23
years old). Table 1 shows frequencies of inad-
equate prenatal care use, tobacco use, and al-
cohol use according to maternal age group.
The mothers who were 15 years and younger
had statistically higher rates of inadequate
prenatal care use than both the 16- to 19-
year-old mothers (P<.01) and the 20- to 23-
year-old mothers (P<.01). The rate of to-
bacco use in the early adolescent group was
statistically lower than the rate for older ado-
lescents (P<.01). Further, the rate of low
weight gain (<20 pounds during the preg-
nancy) was 16.8% (95% confidence interval
[CI]=16.4%, 17.2%) in the group 15 years
and younger, 14.4% (95% CI=14.3%,
14.5%) in the 16- to 19-year-old group, and
13.7% (95% CI=13.6%, 13.9%) in the 20-
to 23-year-old group. In regard to low weight
gain, each of these groups differed signifi-
cantly from one another (P<.01).

We also considered other medical risks
often associated with teenage childbearing to
determine whether they differed among the
age groups. Childbearing among early adoles-
cents was associated with higher frequencies
of maternal anemia (3.0% [95% CI=2.8%,
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3.1%]) than among older adolescents (2.7%
[95% CI=2.6%, 2.7%]) and adults (2.0%
[95% CI=2.0%, 2.1%]). Cesarean delivery
was less frequent among the early adoles-
cents (13.2% [95% CI=12.8%, 13.5%]) than
among older adolescents (14.8% [95% CI=
14.7%, 14.9%]) and adults (19.0% [95%
CI=18.8%, 19.1%]). For all of these compar-
isons, differences were statistically significant
(P<.01). 

DISCUSSION

Our goal was to determine which maternal
ages should be included in the definition of
early adolescent childbearing on the basis of
birth outcomes. We set out to determine
whether there is a specific age cutpoint at
which medical outcomes are worse for early
adolescent mothers than for older adolescents
and adults. Using the 1995 birth cohort,
which includes all birth certificates linked to
infant death certificates, we were able to es-
tablish an age group case definition for early
adolescent childbearing based on rates of in-
fant mortality, very low birthweight, and very
preterm delivery. The analysis of birth out-
comes by maternal age suggests that the defi-
nition of early adolescent childbearing should
include mothers 15 years and younger at the
time of the infant’s birth, since the age at
which poor birth outcome rates are lower and
begin to stabilize is 16. 

We considered alternative interpretations of
the data. For example, looking at infant mor-
tality in isolation, one might be tempted to
suggest that another cutpoint exists between
13 and 14 years of age. When all 3 data sets
are considered together, however, the best
cutpoint appears to be between 15 and 16
years of age. On the basis of these associations
with birth outcomes, it appears that adoles-
cence encompasses at least 2 important ma-
ternal age groups. Although both adolescent
age groups had poorer outcomes than the
adult mothers in this study, the early adoles-
cent childbearing age group (mothers 15 years
and younger) had substantially higher rates of
very low birthweight infants, very preterm in-
fants, and infant deaths than the late adoles-
cent age group (16- to 19-year-old mothers).

We chose to use infant mortality because it
is a reliably measured birth outcome. In addi-

tion, birth certificate records have been estab-
lished as reliable measures for birthweight.13

We used the variable very low birthweight in-
stead of low birthweight because it is a more
clinically significant outcome. Reporting of
gestational age has been criticized as unreli-
able in vital statistics data,14 and there is the
potential for more unreliable reporting for
early adolescents since they have higher rates
of inadequate prenatal care and possibly
more irregularity to their menstrual cycles.
However, the inflection point on the graph for
rates of very preterm delivery is similar to
those for rates of very low birthweight and in-
fant mortality, which are not subject to the
same reporting bias as gestational age. Using
a database that includes the entire population
from 1995 allowed us to consider these rare
and clinically significant outcomes.

The reasons for higher rates of poor birth
outcomes among young adolescents com-
pared with older adolescents are not clear.
We compared risks associated with child-
bearing to see if differences appeared be-
tween the early adolescent and the older
adolescent mothers. Although the reliability
in reporting these variables is questionable,
the data suggest that early adolescent moth-
ers have higher rates of both inadequate
prenatal care use and inadequate weight
gain than older teenage mothers. Obviously,
there are many possible explanations for de-
creased prenatal care use and poor prenatal
weight gain. Both of these risk markers have
been associated with increased exposure to
physical violence before and during preg-
nancy,15–17 and we need to investigate the
importance of these risks in the early adoles-
cent childbearing age group.

In contrast to the higher rates of inade-
quate prenatal care use, early adolescent
mothers have lower rates of reported tobacco
and alcohol use during pregnancy. This may
surprise some investigators. Risk-taking be-
havior has been frequently associated with
teenaged childbearing18; however, we know
relatively little about risk-taking behavior in
younger adolescent childbearing. It is not pos-
sible to draw conclusions about the rates of
risk behaviors on the basis of vital statistics
data; however, we should consider that the
traditional risk factors associated with teenage
childbearing might not be expressed with the

same frequency or to the same degree in
early adolescent mothers. Furthermore, other,
as yet unappreciated risk factors in early ado-
lescence may put these young mothers at
higher risk for poor birth outcomes.

The risks associated with delivery also dif-
fer between early adolescent mothers and
their older teenage counterparts. Early ado-
lescent mothers had lower rates of cesarean
delivery than older adolescent mothers and
adults. Early adolescent mothers had higher
rates of maternal anemia, which is probably
associated with poor nutritional status.19 A
theory of biological immaturity has been cited
as a global explanation for the increased risk
for poor birth outcomes in early adolescent
mothers.6,9,20 If biological immaturity ac-
counted for the greatest proportion of risk,
however, we would expect the rates of ce-
sarean delivery to be higher in this popula-
tion because of a theoretical underdevelop-
ment of the bony pelvis and uterus.21

Although biological immaturity may partly
explain poor birth outcomes, biology alone
seems inadequate to account for all of the as-
sociated increased risk. Because of the limited
information available in national vital statis-
tics data, this study focused mainly on infant
outcomes, with only limited attention placed
on maternal health outcomes, and therefore
many questions are left unanswered. Differ-
ences in exposure to violence, socioeconomic
status, stress, depression, and motivational
characteristics cannot be assessed from birth
certificate data. 

Previous studies have inconsistently de-
fined early adolescent childbearing and have
rarely included a rationale for choosing spe-
cific ages to include in their analyses. The pri-
mary strength of this study is that we were
able to ascertain an appropriate age group for
the case definition of early adolescent child-
bearing based on meaningful birth outcomes
from the inclusive 1995 US birth cohort. The
age group definition established by this
method provides a basis for further in-depth
analysis.

With 40000 births to adolescents 15 years
and younger in the United States each year, a
significant number of vulnerable mothers and
children suffer the consequences of early ado-
lescent childbearing. Characterizing and un-
derstanding the differences in risk profiles
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between early adolescent mothers and older
adolescent mothers will allow us to develop
more specific programs and policies to help
these young women. In light of the knowl-
edge that early adolescents do not have the
same risk factors or outcomes as older adoles-
cents, we should not expect the present pro-
grams targeting “teen pregnancy” to be the
most effective way to help the youngest moth-
ers. At this point, we do not know what spe-
cifically makes an early adolescent and her
child at higher risk for poor birth outcomes;
the circumstances surrounding conception,
the prenatal course, and the postpartum situa-
tion in early adolescent mothers should be
carefully and thoughtfully explored. If we are
to improve the experiences of young mothers
and their children, we must better understand
the social, biological, and medical circum-
stances surrounding this high-risk age group.
Adopting a standardized age group based on
well-defined birth outcomes may facilitate fu-
ture investigation.
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